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PRAI US 2002-347537P P 20020111 

AB The present invention is directed to methods, compns . , and devices for 

preventing or inhibiting undesired sensitization reactions of the skin or 
mucosa caused by a component of a transdermal or transmucosal drug 
delivery system. A method is provided wherein a matrix composition is 
administered to intact skin or mucosa of a vertebrate in combination with 
a transdermal or transmucosal drug delivery system to inhibit 
sensitization of the skin or mucosa by a component of the delivery system. 
The invention is also directed to a pharmaceutical composition comprising the 



transdermal or transmucosal drug delivery system, an effective amount of a 
drug, and a sensitization inhibitory composition comprising a matrix composition, 
and to a delivery device for administration of such a composition Urinary 
bladder submucosa was prepared from porcine urinary bladder from a local 
meat processing plant. The excised urinary bladder was rinsed 
free of contents, and the superficial layers of the mucosa were removed by 
mech. delamination . Urinary bladder powder was suspended in extraction buffers 
(25%) containing phenylmethyl sulfonyl fluoride, N-ethylmaleimide, and 
benzamidine (protease inhibitors) each at 1 mM and vigorously 
stirred for 24 h at 4°. The extraction mixture was then centrifuged and 
the supernatant collected. 
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CS Department of Entomology, Iowa State University, 407 A Science II 
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SO Biological Control, (2003) Vol. 28, No. 1, pp. 101-110. 29 ref. 
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AB The baculovirus AcMLF9 . ScathL expresses a basement 

membrane-degrading protease and represents a new class of 
recombinant baculovirus insecticides. Risk assessment studies were 
conducted according to the requirements of the US Environmental Protection 
Agency to investigate potential negative effects of consumption of 
Heliothis virescens larvae infected with AcMLF9 . ScathL, on two common 
predators, the lacewing Chrysoperla carnea, and the ladybird beetle 
Coleomegilla maculata. Predators were reared on one of three feeding 
regimes consisting of H. virescens larvae that were uninfected or infected 
with AcMLF9 . ScathL or AcMNPV C6. Control regimes consisted of Sitotroga 
cerealella eggs for C. carnea and Ostrinia nubilalis eggs and aphids for 
C. maculata. Survival of C. carnea fed Sitotroga eggs or 

AcMLF9 . ScathL-inf ected H. virescens was significantly higher than for C. 
carnea fed H. virescens that were uninfected or infected with AcMNPV C6. 
There were no significant differences in development rates between C. 
carnea fed H. virescens infected with AcMNPV C6 or AcMLF9 . ScathL . 
Baculoviruses ingested by C. carnea larvae remained viable within the 
digestive tract until adult emergence but had no detrimental effect on egg 
production. There was no evidence of adverse effects of AcMLF9 . ScathL on 
C. maculata although this species exhibited low survival on diets composed 
exclusively of H. virescens. In choice tests, neither predator exhibited a 
preference between uninfected H. virescens and H. virescens infected with 
AcMNPV C6 or AcMLF9 . ScathL . The data suggest that use of AcMLF9 . ScathL in 
pest management would pose no greater risk to insect predators in the 
environment than use, of the wild-type virus AcMNPV C6. 
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AB Recombinant Autographa californica multicapsid nucleopolyhedroviruses 
(AcMNPV) that express proteases known to digest basement membrane (BM) 
proteins of lepidopterous larvae were developed. Viruses that express 
stromelysin-1, gelatinase A or cathepsin L were produced and 
tested for reduced survival time of AcMNPV-inf ected Heliothis virescens. 
Of the three proteases tested, only cathepsin L significantly reduced 
survival time and feeding damage caused by infected H. virescens larvae. 
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AB Three strategies for control of pests and diseases using biotechnology are 
dealt with. The first one concerns study of soil bacteria as local 
producers of compounds antagonistic to soil-borne pests. Fungi with 
different mechanisms of infection have been selected for analysis of 
antagonistic activity towards Meloidogyne hapla. A bio-assay was developed 
which allowed analysis of changes in egg hatching or the mobility of 
second stage juveniles. Light and scanning microscopy were used to study 
the infection process. Fungi from the Dactylaria-complex affected juvenile 
mobility within 15 minutes and cuticle deformation were observed within 72 
hours. Extracellular enzymes that might play a role in the antagonistic 
action of the fungi were analysed. All twenty fungi tested produced 
collagenase and two also showed chitinase activity. Soil bacteria 
have been isolated and selected with emphasis on applicability, safety and 
viscidity. Association with roots and active colonization of roots was 
tested with a selected group of isolates, representing all major taxonomic 
groups. Electroporation enabled transformation of recalcitrant organisms. 
A plasmid vector was developed which allowed introduction of heterologous 
DNA into the chromosome of the accepting bacterium by homologous 
recombination, thereby reducing the risk of horizontal spread after 
introduction into the soil. The second strategy is production of 
recombinant baculoviruses in bioreactors . Baculovirus recombinants were 
isolated expressing a bacterial toxin and and insect hormone. 
These recombinants induced increased morbidity and mortality resulting in 
early cessation of feeding. During a reactor-run defective-interfering 
virus particles were detected which lacked 40% of the genome, including 
the polyhedrin gene. These defective particles interfere with the 
replication of the original wild-type virus and are probably the major 
cause of the decrease in productivity observed after four weeks of 
continuous baculovirus production. The third strategy is obtaining 
transgenic plants resistant to viral infections. The nucleotide sequence 
of the genomic RNA of potato leaf roll virus was determined and its 
genomic organization deduced. 
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Methods and compns . for 
interest in a seed cell 
(oleosin) are described. 



expressing a heterologous peptide/polypeptide of 
as a fusion protein with an oil body protein 
The fusion protein may be isolated by methods 
such as affinity chromatog. using antibodies to the oil body protein. The 
Arabidopsis thaliana 1.8 kb oleosin gene was cloned and sequenced. An 
expression cassette encoding interleukin-ip fused to this oleosin was 
prepared Transgenic tobacco and Brassica napus plants containing this 
expression cassette were shown by immunochem. anal, of elect rophoretically 
separated tobacco proteins to contain the expected fusion protein. Also 
disclosed were the preparation of various recombinant proteins of non- 
plant origin by expression of their oleosin/protein-encoding 
chimeric gene in transgenic B. napus. Insecticidal protein may 
also be expressed using this method in transgenic plants for protection. 
Finally, the persistent association of oil body proteins with the oil body can 
be further utilized to develop a biol. means to create novel immobilized 
enzymes useful for bioconversion of substrates. Cloning of cDNA for 
oleosin from B. napus was also shown. 
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AB Recombinant Autographa californica multicapsid nucleopolyhedroviruses 
(AcMNPV) that express proteases known to digest basement membrane (BM) 
proteins of lepidopterous larvae were developed. Viruses that express 
stromelysin-1, gelatinase A or cathepsin L were produced and 
tested for reduced survival time of AcMNPV-inf ected Heliothis virescens. 
Of the three proteases tested, only cathepsin L significantly reduced 
survival time and feeding damage caused by infected H. virescens larvae. 
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AB Proteinases play a key role in the interaction between pathogens and their 
hosts. The bacterial entomopathogen Photorhabdus lives in symbiosis with 
nematodes that invade insects. Following entry into the 
insect, the bacteria are released from the nematode gut into the 
open blood system of the insect. Here they secrete factors which 
kill the host and also convert the host tissues into food for the 
replicating bacteria and nematodes. One of the secreted proteins is PrtA, 
which is shown here to be a repeats-in-toxin (RTX) alkaline zinc 
metalloproteinase. PrtA has high affinity for artificial 
substrates such as casein and gelatin and can be inhibited by zinc 
metalloproteinase inhibitors. The metalloproteinase also 
shows a calcium- and temperature-dependent autolysis. The prtA gene 
carries the characteristic RTX repeated motifs and predicts high 
similarity to proteinases from Erwinia chrysanthemi , Pseudomonas 
aeruginosa and Serratia marcescens. The prtA gene resides in a locus 
encoding both the proteinase ABC transporter (prtBCD) and an intervening 
ORF encoding a proteinase inhibitor (inh) . PrtA activity is detectable 24 
h after artificial bacterial infection of an insect, suggesting 
that the proteinase may play a key role in degrading insect 
tissues rather than in overcoming the insect immune system. 
Purified PrtA also shows cytotoxicity to mammalian cell cultures, 
supporting its proposed role in bioconversion of the insect 
cadaver into food for bacterial and nematode development. 
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AB Herbivorous insects fed plants expressing proteinase inhibitors 

(Pis) compensate for the loss of digestive proteolytic functions by 
producing novel proteinases. We assessed here whether such compensatory 
responses represent a general, non-specific adaptation to defense-related 
proteins in host plant tissues, or if distinct responses occur 
depending on the stress exerted on the plant. As a model, 

growth, development, and digestive proteases of the Colorado potato beetle 
( Leptinotarsa decemlineata Say) were monitored after feeding larvae with 
plants pre-treated with either Me jasmonate or arachidonic acid, two 
compds . inducing different sets of defense genes in potato. In brief, 
larvae fed plants treated with jasmonate or arachidonate were neg. 
affected compared to larvae fed non-treated plants, suggesting the potency 
of both mols. to induce partial resistance to potato beetles in potato. 
On the other hand, larvae fed treated plants partially compensated for the 
presence of defense-related proteins by adapting their digestive 
proteolytic system, both quant, and qual. These compensatory processes 
varied depending on the treatment, the larvae fed arachidonate-treated 
plants showing the most dramatic response. Compensation to jasmonate and 
arachidonate was also influenced by a cysteine PI from rice expressed in 
the plant, pointing out the possible indirect effects of 
recombinant defense proteins on naturally-occurring plant- 
insect interactions. These observations, while showing the 
potential of jasmonate and arachidonate as inducers of partial resistance 
to the potato beetle in potato, also suggest that digestive compensation 
in herbivorous insects is determined, at least in part, by 
defense-related compds. found in the plant in response to 
different stress stimuli or as a result of ectopic expression in 
transgenic plants. 
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